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MyKoBUCUMNAO3 -

Camoe yacToe MOHOTeHHOe 3a001eBaHue

3aboneBanue o6ycinoBneHo myTanusmMu B reHe CFTR

B ocHOBe 1naToreHesa 1eXuT CUCTEMHOE IMMOpaAXXKeHHE
OK30KPpHWHHBIX )XeJjie3, )JKXU3HEHHO BAXXHbIX OPT'aHOB 1
CUCTEM

YacroTa - 1:2-2,5 ThIC. HOBOPOXXJEHHbBIX B CpEJHEM B
ctpaHax EBporbl u CeBepHOV AMEpPUKH.

YacrtoTa B P® - 1: 7 ThIC. HOBOPOXXAEHHBIX



YHTO Takoe MyKOBUCLIUA03 C TOYKU 3PEHUS
MOJIEKY/IIPHOM OMO/IOTUY U TeHeTUKH ¢
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3aboneBaHmne mykosucLMA03 0bycA0BAEHO MyTaLMAMMU B

reHe CFTR (cystic fibrosis transmembrane conductance
regulator)

M3BeCTHBI ITOYTU 2000
TBICAYU MYTaL[UM

MyTanuu pa3iimyaroTcs
110 MEeXaHU3MY,
KJIMHUYECKOMY
IPOSIBJICHUIO U JIEYEHUIO
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Xpomocoma 7

MyTauum reHa CFTR E
NPUBOAAT K PasBUTUIO
MYKOBMCLIM03a
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[eH CFTR pacnonoxeH
Ha Xxpomocome /

Bknrovaet 27

gE @ pgpo@

KOANPYHOLLNX YYaCTKOB _——~
(9K30HOB) len CFTR M
Il.__,l’
Cxema rena CFTR
i 2 33 4567 8 10 11 12 14 16181921 22 23 24 2527
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benok CFTR, ctpoeHune n pyHKLnmn

» Ten CFTR xomupyet 6enok CFTR, KoTopsIii AB/sI€TCSI HOHHBIM
KaHaJIOM

* @yukiueit 6eka sBasieTcs mposeaerue noHoB (K+ u Cl- )us
KJIETKH HapY)Xy U HA000pPOT B KJIETKY

Out ECLs

TMs

ICLs

R domain

Linsdell P, 2013



MyTaumm reHa CFTR HapyLwwatoT paboTy MOHHbIX KaHA/NOB

Mutant CFTR Channel
does not move chloride ions,

causing sticky mucus to build
up on the outside of the cell
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o
(°:hloride lons

Normal CFTR Channel
moves chloride ions to
the outside of the cell
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YTO Ba)XHO 3HATDb:

3abosieBaHMe Pa3BUBAETCS MPU HAJTMYUHU 2 MYTAIlUi
(Ha Ka)KZ0i 13 TOMOJIOTMYHBIX XPOMOCOM )

Hocurenb 3a60/1eBaHUSI- UMEET OTHY MYTAITUIO,
[IOpa)keHa O Ha U3 XPOMOCOM

Kak mpaBui10, HOCHTEIb HE UMeeT IPOSIBIIeHUIH
3a00/IeBaHUS



MyKoBuUCLMA03 —HacneacTBeHHOe 3aboneBaHue
C ayTOCOMHO-peL.ecCMBHbIM TUMOM Hac/lea0BaHUA

AyTOCOMHO-peLeCcCUMBHOE HacneaoBaHue
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ChbiH Joub CoiH Roub
(3aopos) (HocuTenb) (HOCWTEND) (BonsHa)
U.S. National Librany of Medicine

Y cynpy>eckou napbl, HocUTenen
MyTaumm reHa CFTR, BeposiTHOCTb
pPOXAeHUs:

340poBbIN pebeHok— 25%

PebeHok ¢ mykoBucumao3om - 25%

Hocutenb mytaumu reHa CFTR — 50%
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HacnepoBaHme mMyTaumMii MyKOBUCLIMAO3a B HECKONbKUX
NOKOJIEHUAX CEMbMU

300pOBBIN
Hocurenp

bonabHOI
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Ecnn B cembe pogmnnca pebeHok ¢ MB:

Heob6xommmo 06paTuThCst Ha KOHCYBTAIUS K Bpavy-
TeHEeTUKY

OrnpenenuTp, YTO 3TO 3a MYTALMSI U MPOBECTHU
HCcieJoBaHHe y OMKaUIITINX POICTBEHHUKOB
(6partbsi-cecTpbl pebeHka ¢ MB, Tetu-asau v T.11.)

[IpocnenuTs Hac/iegOBaHWE MYTallUU
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[MonydeHre 6MOIOTUYECKOTO MaTepuasa (BeHO3Hast
KPOBB, OYKKa/IbHBIH TTUTETHI, BOPCUHBI T/IaLleHThI

M Tz)
~ -

Beimenenue renernaeckoro marepuana (JJHK)

AHanus
PacIpoCTPaHEHHbBIX
myTauuii reHa CFTR

R —

MonekynsipHO-6HOIOTHYeCKYe
VICCJIeJOBAHMS

CeKBEeHHPOBaHHE AHanus
reHa CFTR MPOTSHKEeHHBIX
oeneuuii/iHcepLumrii
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AHann3 pacnpocTpaHeHHbIX myTaumm reHa CFTR

HccnemoBaHie M3BECTHBIX U Y€TKO orpeeneHHbIx MmyTaiinii reHa CFTR (06b19HO 20-
30), KOTOPOE MO3BOJISIET YCTAHOBUTH 10 70% MyTaiuit

CFTR gene
. 1 273 4567 89 10 1" 12 14 16 1819 21 22 23 24 2527

g

MyTanus 1
v MyTtanus 2

ATGCCGTGTGGCATG CGTATAAATGCCGTGTGGCATGACGC
GTATAAATGCCGT, GCATGACGCGTATAAATGCCGTGTGGCA
TGACGCGTAT GCCGTGTGGCATGACGCGTATAAATGCCGT

GTGGCATGACGCGTATAAATGCCGTGTGLCATGACGCGTATAAA
TGCCGTGTGGCATGACGCGTATAA

MyTanus 3 MyTauus 4



CeKkBeHuUpoBaHue reHa CFTR —
aHanun3 nocneposatenbHoctu reHa CFTR

CACCGCATCGAAATTAACTTCCAAAGT TAAGCTITIGG

| I

I/ICC]Ie,ZLYIOTCH BCe HYKJ/IeOTHUbI, a HE TOJIBKO OIlpeJe/IeHHbIE€ MyTallN

ATGCCGTGTGGCATGACGCGTATAAATGCCGTGTGGCATGACGCGTATAAA
TGCCGTGTGGCATGACGCGTATAAATGCCGTGTGGCATGACGCGTATAAAT
GCCGTGTGGCATGACGCGTATAAATGCCGTGTGGCATGACGCGTATAAATG
CCGTGTGGCATGACGCGTATAAATGCCGTGTGGCATGACGCGTATAA



AHann3 NPoTAXKEeHHbIX Aeneunin/mHcepumnin reHa CFTR

OmnpepeneHye BhITTaJeHUS MJIH BCTABKHU OOJTBIIOTO 1O

pasmepy ¢pparmenTa JIHK

CFTR40kbdel

CFTR gene
1 z2 3 1 12 14 16 1819 21 22 23 M KA

HHAHHH————
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| s |
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OnTMManbHbIM NOPAAOK NPOBEAEHNA NCCNeA0BaHUM
reHa CFTR:

1 JTarl.
[lonck pacnpocTpaHeHHbIX MyTanuu B reHe CFTR

2. JTarl.
CekBeHrpoBaHue reHa CFTR

3. JTall.
AHa/M3 NMPOTSHKEeHHBIX AeTeliuii/ UHCepLn



acnpeaeneHvne mytaumm reHa CFTR y naumeHTtoB MB r. CaHkT-[leTepOypra

1,1% 14,4%

|
0,
1,1% 1’1/0\ 48,9%

1,1% =
1,1% L1%
)

1,1%

1)7% 1,7%

1,7%

1,7%
Faln

%
2,3% 2,0%

2,9%
3,4%
3,4%

B p.Pheso08del (delF508) Hun
B c.54-5940_273+10250del21kb (CFTRdele2, 3 ) m c.2012delT(2143delT)
® p.Asni303Lys(N1303K) ® c.3717+12191C>T (3849+10kb C>T)
W p.Arg334Trp (R334W) B p.Trp1282Arg(W1282R )
B (.2052_2053insA(2184insA) ¥ p.GlugzLys (E92K)
¥ p.Glys42X (G542X) ® c.3691delT(3821delT)
B c.1545_1546delTA(1677delTA) ® 489+1G>T ( 621+41G->T)

c.262_263delTT(394delTT) p.Trp1282X (W1282X )

p.Serng6X (S1196X) p.Glu217Gly (E217G)

p.Serg45Leu(Sg45L) MUHOPHbIE MyTALIUH



MyTtauunu B reHe CFTR

MucceHc-MyTanuu

HoHceHc — myTauuu

MyTanuu caiTa CrijlaiCUHIa

i
I

leJleuu/ MHCepL U

POTSDKEHHBbIE Jle/ie[MH / MTHCEPLIUU TeHa

[]

(onmUMOpPU3M
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1. MucceHCc—myTauuu

OAHOHYKNEeOTUAHbIe MyTaLUuK, NpUBoJALLME K 3aMeHe aMUHOKUCAOTbI B benke

A3MeHeHWe 04HOr0 HYKAe0TUAA

OHK—~C ATCATCATCATC/
1 I ‘
- His H His H His H His H His H His H His -

HapylweHue pacrnonoXeHna 0gHOro HykneoTuaa

- _His H His His }-m-l His H His_H His -
b W3MEHEHHAS! AMMHOKUCIIOTA




i eHC-MYyTauuu
' O4HOHYKNEOTUAHbIE 3aMeHbI, NPUBOAALLME K BOSHUKHOBEHMIO

npexaeBpeMeHHOro TEPMUHUPYIOLLLErO KOAOHA, KOTOPbIM
npekpalw,aeT cuHTe3 benka

|

HK—C AGCAGCAGCAGCAGCAGCAG

- Gln H Gln H Gin H GIn H Gin H Gin H Gin [~

A3MeHeHWe 04HOr0 HYKAe0TUAA

l
CAGCAGCAGTAGCAGCAGCAG

-4 Gin H Gin H Gin HIENH
\

BosHuKaeT npexaeBpeMeHHbIN CTON-KOAOH, YTO NPUBOAUT
K CUHTe3y YKOPO4eHHOro HenomnHoueHHoro 6enka

A
L4




3. CnlanCcUHroBble MyTauum

CIUTaUCUHT — HapYLUIEHUS MTPOLeCC BbIPpEe3aHUs MHTPOHOB

3K30H1 WHTPOH 3K30H2 WHTDOH __ 3K30H3

O6Laa cxema crnaanmcuHra

3k3oH1  3K3I0HZ  3K3IoH3
3penan MPHK

AOHOPDHEIA CART bpaH4-CanTt AKUENTOPHBIA CAWT

INIOH  MHTPOM * o ——20-50 HyxneoTmgos———p»




yTaumnm Co CaABUrom pamMKum CHNTbiIBaHA N MYyTaLLlUN

bes3 casura paMmkum CHUTbiIBaHUA

[eneumna —notepsa onpeAeneHHOro y4acTka HYKJAe0TUAHON NOCNeA0BaTeNbHOCTH
NHcepums — BCTaBKa HEKOTOPOrO YYacTKa HYKNE€OTUAHOW NOC/1e40BaATENbHOCTM

* **

GAA-TGA-CTG-TCT-GGA
Jleni-Tpe-Acn-Apr-IIpo

Hopmanpnas IHK
HopMmanbHblil 6e10K
Aeneuna T*
MyTaHTHas
AHK GAA-GAC-TGT-CTG-GA

MyTaHTHbI
6enok Jlen — Jlen - Tpe- Acn-

AEJ’IELI,VIFI CO CA4BNTOM PaMKU CHUTbIBAHNA

Aeneuna TCT**
MyTaHTHasd
AHK GAA-TGA-CTG-GGA
MyTaHTHbIV
6enok JNlen-Tpe-Acn-lpo

Aeneuns 6e3 caBura pamkm CYNTbIBAHUS
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5.Monnmopdunsm reHa CFTR

[MTox momumopduamom (Hau moaIUMOpPPHBIMU BapHAHTAMU )
MTOHMMAIOT FreHeTUYeCKrie U3MEeHEeHUsI, KOTOPbIE He OKa3bIBAIOT
CYIIeCTBEHHOTO BIMSIHUS Ha PYHKIIMH reHa.

273+165delA UHTpPOH 4

869 +11C/T NHTpOH 7

1766-136 T/C HNHuTpOH 13
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[Moyemy myTaumm o6HapYKMBAKOTCS He BCcerga nocsne
reHeTUYeCcKnx nccnegoBaHuUmn?

MyTai MOTYT ObITh B HEKOAHPYIOIIMX Y4aCTKAaX reHa
CFTR (MHTpOHAX), KOTOPbIE MbI HE HCCIIelyeM

ANBTeDHATUBHBIN CTIAUCHUHT

[eHbI-MOAMPUKATOPHI MOTYT B/IMSITh HAa Pa3BUTHE
3200JIeBaHUS

[TomnMopdr3M reHOB MOXKET OKa3bIBaTh BIAUSHHE Ha
pasBUTHe 3a00/IeBaHUS
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ADDING TOMORROWS

R = seqQuenom

Welcome to the Clinical and Functional Translation of CFTR (CFTR2) website
CFTRZ is a website designed to provide information about specific cystic fibrosis (CF) mutations to patients, researchers, and the
general public. For each mutation included in the database, the website will provide information about:
B \Whetherthe mutation causes cystic fibrosis when combined with another CF-causing mutation, and

¥ |nformation about the sweat chlaride, lung function, pancreatic status, and pseudomonas infection rates in patients in the CFTR2
database with this mutation.

Information on the CFTRZ website is being updated as further analysis is completed. The most up-to-date clinical information and
results of functional testing are available on individual mutation pages. For a complete list of CFTRZ mutations and their
characterizations, please visit CFTRZ Mutation List History (available under the Quick Links menu)

patients from 41 countries around the waorld. Clinical data for specific CFTR mutations may hawve changed slightly with this update.

Additional mutations are also now available for search. Additional mutations and any mutation characterization updates can be
viewed under “CFTRZ Mutation List History™ in QuickLinks menu.

@ How to use this website

/'j) Helpful Information:

- How is cystic fibrosis inherited ? syreaa more
-What is CFTR2 ?
¥ CFTRZ is a website that uses information from the 88,000 patients in the CFTR2 database to provide clinical information about

specific CFTR mutations to researchers, patients with cystic fibrosis, and their families. (For mare information, see "How was
CFTRZ developed?” below.)

¥ This website provides information about what is currently known about:

® the clinical signs and symptoms associated with specific CFTR mutations (what this means for patients in the CFTRZ
database with a particular mutation), and

¥ the different mechanisms by which disease-causing mutations cause disease (laboratory-based experiments to help us
understand how different CFTR mutations cause CF).

+§mq:'mda]1_J_\

collapse all | -

The website allows users to search for information about specific CFTR mutations.

® The infarmatinn ahmt arnnne of natients cantained in this weh cite chnold nnt ke nsed tn nredirt the clinical conrse nf







